There are several points we wish to make about Mackey's concerns that we think help clarify our agreements and disagreements.
Our commentary acknowledged what we consider to be real values of pain imaging, that of extending knowledge of mechanisms of pain, analgesia, and hyperalgesia. In fact, we have used this approach to a considerable extent in our own research. We further acknowledged that correlations between pain ratings and neuroimaging results ''provide some external validation of pain ratings.'' However, a main point of our commentary is that the large proportion of validation of self-report measures remains within the domains of psychophysics (including quantitative sensory testing) and the rest of psychology. Sullivan et al 7 make a similar and complementary point: ''But brain imaging adds neuroanatomical and neurophysiological information, not validity, to pain reports.'' On this point we disagree slightly with Sullivan et al 7 because we state that brain imaging has at least some role in externally validating self-report methods. However, we consider brain imaging to be a very important part of the science of pain, but most critically for understanding its mechanisms. We share Mackey's wish for readers not to lose sight of the value of central neuroimaging.
It is the idea that brain imaging can serve as a surrogate and objective marker of pain with which we respectfully disagree, and we think Mackey's discussion of this issue reverses his early claims of agreement with the other authors. For example, he states ''However, no measure has provided a sufficiently high relationship with pain to be used as a valid surrogate for self-reports. Neuroimaging might be just such a surrogate'' [italics ours]. 3 If, as Mackey agrees earlier in his commentary, neuroimaging will not replace self-report, then how can it serve as a surrogate? The dictionary meaning of surrogate is replacement or substitute (thefreedictionary.com). A related point can be raised about neuroimages as ''objective biomarkers.'' Do these biomarkers ''mark'' the pain itself or just the neural causes and correlates of pain? Measures of brain activity may certainly help understand mechanisms of pain, but could they replace self-report measures, as explicitly stated or implied elsewhere? 1, 4, 9 The latter is at the heart of the ontology of pain (ie, pain is a type of experience) and, as pointed out in our commentary and elsewhere, causes and correlates do not establish ontological identity. 5, 8 Mackey reports on new multivariate techniques (multivariate pattern analyses, and machine vector learning) as potential approaches to ''mind reading.'' These are important developments in understanding brain function related to pain processing. However, consistent with our original contention, these multivariate techniques, like all previous techniques, require a ''ground truth'' to determine the accuracy of the classification derived from the mathematical models. The machine vector learning approach requires a ''training sample'' to develop the original algorithm. Of course, the ''ground truth,'' or training data set, is the self-report of pain from the individual experiencing it. Though resulting high correct classification rates are touted as validation of these approaches, this must not be their purpose since self-report quite adequately identifies who has pain and where it is experienced.
We think there is a critically important difference between using neuroimaging to characterize neural representations and mechanisms of pain as opposed to using this method to provide substitutes, surrogates, or biomarkers of the actual experience of pain. And we don't think we are setting up a straw man. The 3 sets of authors we quoted in our original commentary explicitly claimed or directly implied that neural technologies will or should replace self-report of pain 1,4,9 and some media interpretations of pain researchers emphasize this possibility. It is clear that all commentators agree that neuroimaging has an important place in the study of pain mechanisms. 2, 3, 6, 7, 9 Where we think we continue to differ with others, 1,4,9 particularly with Dr. Mackey, is whether neuroimaging could or should be used as a surrogate (ie, substitute) for self-report.
